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2. Attachment 1 containe information on the following aspects of steel
development in the USSR: vacuum process steel, mechanical testing, and g
development. -

3. Soviet development in the field of iron making is discussed in attachment
which contains information on the following subjects: blast furnaces, con-
tinuous casting, and tin coating.
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Iron and Steel ‘esearch Nevelopment
Jetallur

Vacuuwn Process Steel,

There appear to be major developments in both vacuum melting and vacuum

casting in .ussia, Probably the greatest development is in vacuum casiing vhere }
I ' O installations witi capacities up to 50 tons each are M

operetion in Russia for the production of silicon transformer steels and airoraft

grade steels, These all appear to be siuple ladle de-gassing processes and 50X1-HUM

apparently they are convinced of the merit of such treatments. _
the total steel weight vacuum-treated annually is 200,000 tons, It is well

known that Samarin has been active in this field and consequently there has been
a large amount of research work carried out in the Baikov Institute, and probably
the largest tonnage of steel made is of silicon transformed steel, Both at the
Bakkov Instit\;te and at Tasniichermet there are arc vacuum melting units of 22% dia,
where the major interest has been in the yroduction of ball bearing steels, Both
of these Institutes claim to have demonstrated the superiority of vacuum-melte
steel far this a plication, but [N comercial production could not
yet be justified commercially, The steels used are 1,. C 1. Cr, with an addition
of £. 31,  :n for large bearing sizes, ..t Tsniichermet they have arrengements
where steels are made and processed for szle and certainly some of this steel has
been made into bearings. o results were available,

2. ..echanical Testing,

Research relating to high teuperature tests in tensile machines and to

properties,
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In contrast, tie interests at the Baikov 'nstitute are .ainly comnected

with iickel, titanium and nicbium base alloys. Jere there ayears
to be a largze amount of work on binar; and ternary alloy systeas and
a lot of the creep testing work was of & sorting nature using the
centrifugal “est machine designed by Irofessor ornilov. Apart from
the.e creep machines all the other creep machines were of the standard

high sensitivity type

there are only 800 to 1000 creep

mechines in Russia, There vere approximetely 150 creep machines both
at Tsniichermet and the Baikov nstitute. The ‘ajority of these were
fbr operating teuperutures up to 850 to 900°% but there were
three special machines for use at 1200%. _more of
these high temperature machines were under construction.

There appeared to be quite a large amount of fatigue testing using
large vulsating machines which were of 100(%15), 200(150) and 600(275)
tons capacity. On these maciines high tempercture furnaces could be

installed for high temperature operation. There was one machine of

30 tons capacity where the complete machine was enclosed in a furnace,

It is of interest that all these machines were manufactured by Schopper
of Leipzig,
3. Alloy Development

As mentioned above there is a lot of work being done on nickel
base precipitation hardening alloys and this wiork extends to detailed

studies of the mechanisi, NNy have not yet 50X1-HUME

developed electron microscope techniques

Similar stazes were also being made of tempering processes in alloy

steels, - _rofessor :lornilov —
- wes using a cambinaticn of teciniques such as hot hardness and

centrifugal fatigue testing to obtain preliminary information on a very

extensive range of alloys,

There appeared to be considera“le interest in the pownder

S EC RET /metallurgy
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metallurgy of titanium and the main object of this arpeared to te to
use the product {rom the electrolytic extraction process which is
operating on a pilot scale at Tsniichermet, The scale is large

enough to produce sintered billets 400 :m in diameter from which

sheet and other products were being produced in their own factory.

50X1-HUM
I - cctrolytic processes would coapare favourebly with

the Lroll process,

50X1-HUM
I </ bd attempted to make

steels of the Armco 17/7 type without success. .ipparently the trouble

was due to lack of reproducibility in tensile properties,

_on the subject of alloy development the relative
cost of alloying elements is different making molybdenum extremely
expensive, fuite a lot of -'.IOI‘k is therefore aimed at producing 00X1-HUM

substitute alluy steels utilising .tungsten and vanadium to a large

extent and reducing molybdenum and cobalt,
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Blast Furnaces
(a) None are fully autamatic. Autumation is employed but no
furnaces could be considered 75,. automatic. The fully automatic
blast furnace, ie.es one wiich will operate itself entirely, is some
way off, but considerable eiforts in this darection are being mades

(1) on the instrunentation side by ISLA (The Central Body for
: Autcmation), and

(1i} on the process sige by TSNIICHE.G.T (Central Research
Institute for Ferrous Metallurgy)s

Though scaele-car operation has vcen made fully automatic at

the Kuznetsk Metallurgical Plant, it is probable that in future

Works a different system of charging will be adopted. This will

be easier to wake fully automatice A conveyor/ski, system is
being consiuered.
Furnsce upeswtions at the Orsk Khalilovo Works present

difficultiec due to the highly siliceous and high gangue nature of

e i— | ZSE
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(e) Thers is noWse of wgemuw

blast for sicel-making production to ode aule to say vhether a

25,. oxysen content led to a 25, production increase. The tests
at Nova Tula, where some tests werc made, are not really epolicavle
to wodern practice because of the small size of the furnace and the

poor guality of the rew materialse At this Works, however,

ferro-mangmese production has douoled by the use of a 32, oxygen

conte‘nt. This large increase is, however, undoubtedly dus to the
beneficial action of oxygenation on cuke rates There is no
reason to expect such figures for steel-making pig iron production.
In tests on the la_ge furnace at the Mighne-Tugil Comtdne,
2),,. was the hignest oxygenation achieved and this gave a productivily
increase of the order of 8, for stael meking irone.
In gen,E,r,,_-l_’_product:ion for ferro=
marganese might e increased iy 25, with a 25, oxygen @ntent but
this figure was too high for ordinary pig iron.
(a) A 1719 0 blest furnace is in operation at Krivoi Roge -

—a utilisation figure squal to Ce7 ocould be

aorsidersd as reasonaole for "Southern practice®; thus a 1719 n}

blast furn ce should give a daily prodw tion of 24,50 tona.

-how;ver , that vetter figures would very likely e

be obtaineds For instance, at Chelyacinsk, another furnace of

equal capacity will shortly oe blown in and production from this
furnace is estim:ted at 2650 tons per daye :
50X1-HUM

Top nlowing processes at TSLA are descrived in "STAL" 1957,

No.8, pages 693 - 70C.

These top blowing processes have been adopted at the Petrovakii' and
Krivoi Rog Workse

I th: convertor shop at the Orsk Khalilovo '
Plant used Jessemer convesters, C

coo-./vloo-
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Continuous Casting

A new large plant is cuilding at Stalino in the Donbas,

50X1-HUM

(o) a new project for a 250 ton continuous

casting plant will have an 8-strand machine

(c) Soviet industry is wainly intercsted in continuous cast 50X1 —HUM
because of the rapid e«pansion of the Soviet steel industry.
w i: ; z:ap:'.dly expanding indus&y could
be effectad by the saving of primary mill ® nstirzction due 5é-x
in troduction of continvous casting. 1-HUM

cantinuous casting was far more flexible than conventinnal methpds
S50X1-HUM

given the present rate of research anu dovelopment enough expsri:noce
wili have oeen accuaulated by 1962 for a decision to be wade as to
whe ther primery rolling coulu safely be dandoned in favour of

continuous casting techniquess

2in Coatin

Ln oallne 50X1-HUM
tin was relatively plentiful

in the UsBeSes. also it was expensivet hence

the need to economise in 1ts use. Fram

ambiguities betwsen relative plenty and 9104l —HUM

expense, -econcmies in the use of
tin might ve caused oy the desire of the State to have large

quantities availavle for ep orte

SE
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